5,6,7,8-Tetrahydrofolic acid. Conformation of the tetrahydropyrazine ring.
It is suggested from analysis of proton spin-spin coupling constants that the tetrahydropyrazine ring of tetrahydrofolate is a roughly equal mixture of two half-chair conformations, one with the C-6 proton axial and the other with the C-6 proton equatorial. The chemical shifts and spin-spin coupling constants for the carbon-bound protons of (+/-)-L-, (-)-L-, and (-)-L-[6-2H] 5,6,7,8-tetrahydrofolate were measured at 25 degrees and at 300 MHZ. The resonances corresponding to the two C-7 protons in the deuterated compound constituted an AB quartet with JAB of 12 Hz and chemical shift difference of 92 Hz or 0.307 ppm; the C-7 protons are proposed to be a geminally coupled axial-equatorial pair whose rapid equilibration does not result in equivalence due to the adjacent chiral center at C-6. The spin-spin splitting in the C-7 resonances were 3.0 and 6.6 Hz for the low field and high field resonances, respectively, reflecting coupling to the C-6 proton. These coupling constants reflect the conformational equilibrium. The resonances assignable to C-9 protons are nearly equivalent in the 6-2H compound, but exhibit the resonances corresponding to a complex spin system in the 6-H compound.